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ANGULAR_ITSTRIBUTION OF WLUTRONS TTH ENERGY AROUND 0.8 Me7
DURING SOATTERING BY PROTONS.,

By Te Ay Golobored'ke.
Tnet Phys Ukrainian Acad Scl.
The angular detribution of neutrens seattered by protene was
gtudied by the method of ring=-shaped scatterers of paraffin. The
gource of neutvens was the reactien ( Ra, Ba) ( 200 mg of radium
mixed with beryllimm)., Rhodiuwn swreunded by a paraffin sphere of
Le8 om in diameter was used as detectors The astivity of the detactor
wae measured by a Gelger=fueller counter. Due to the small quantity of
paraffin surrounding the detector, only those noutrons were slowed to
thermal and resonant energles, which had a low initial .energy and which
ag it is knovm are present in the starting part of the reactlon spectrume
(Ra, Be). By means of comparative measurements of cross sections of
scattering of varlous clements carried out with these neutrons and
with photonsutrens of the same energy we succeeded in establishing that
in the starting part of the neutron spectrum (Ra, Be) the homogencous
group of neutrons of an energy arcund 0.2 MeV predominates. This is
the reason for ascribing the results, obtained during the study of
angular distribution of neutrons at scattering by protons, mainly
to neutrong of this group.
The measurement results are presented in table 1 in the form of
ratios of neutron intensity in presence of ring-shaped scatterer (I)
to the same intensity without scatterer (Io). Therefrom it follows
that, the angular distribution of neutrons with energy around 0.2 MeV
first, strongly deviates from spherically symmetrical pattern in a
gystem of coordinates with a center in the center of gravity of the system
neutron=proton (central system), secondly, in the laboratory system

of coordinates a clear scatbtering under angles /?,> 90° is observed.
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AN

Angular Distribution of Neutvene of Energy of 0.2 NeV

in the Laberatery Syetem of Coordinates,

Angle of Sc;ttering R 74
2505 12° 1,85 # 0,06
lgod 12° 1,08 + 0,08
6% 12° 16 T 0406
90°t 13° 101 T 0.08
11,392 13° 1.6 £ 0,05
135%%F 13° 1.02 ¥ 0,03
18507 13° 15 £ 0,04

In order to clarify the last offect a series of checking oxperiments
wore undertaken. 1) for all secattering angles presented in ‘table 1 /5
the seattering by carbon was measured and corresponding corrections
vere introduced into regulbs cbtained at scattering by paraffin,
2) the possibility of multiple scattering of neutrons was investigated,
3) ‘the neutron background was ‘taken under censiderations L) effects of
Mackwards" and "forwards!" were thoroughly compared in the laboratory
system of coordinates; 8) the effect of thermal neutrons, formed in
the ring shaped scablerer itgelf, was investigated; 6) the angular digtribution
of neutrons of energy exceeding 0.2 MeV was investigateds The results of
thoge verifying measurements led to the conclusion that it is impossible
4o explain the effect by some systematic error, and that the distribution
of neutrons with energy exceeding 0.2 MeV was found to be spherically
symmetrical in the central system of coordinates, and vithin the limlts of
1 ' stabtistical errors, the scabtering under angles /ﬁ 90° in the laboratory

system of coordinates did not differ from sere.
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We conclude frem these data that the angular distributien ef neutrens
of energy 0.2 MeV, or approximately this valus, atrongly deviates frem
gpherieal symmetry in the central eystem of coordinates. In the laboratery

system of ceordinates two maxime are observed: at f' 25° and / 68°,
and a minimun at f L5®, These results agree with data by Curie /717,
Harkine et al / g/ and ionod-Hersen /73 7, who observed those anomalies,
although less clearly than it wae done in our work, The angular distribu=-
tion of neutrons of energy oxceeding 0.2 MeV is spherically symmetrical in
the contral system of ocoordinates and agrees with data by Dee and Gilbert
[ L7 and by other investigators /757,

The found angular distribution of neutrons dees not agree with the
ropregentation of the deuteron energy in the form of a narrow and deep
rectangular potential well, but it does not contradict the suggestion
of such well with a shallow and wide edge, as introduced by Share and
Stein /67 and Mamasachlisov /7 7. The radius of action of nuclear
forces of the deuteron can be extended to r = 20,10 = 13 om,

The scattering of neutrons under anglas of / /2 90° in the laboratory
gystem of coordinates indicutes an inellastlc interaction of neutron and
proton and appears to be a new and inexpscted phenomenon. Its interpretation
seems at the present time not cloar, We hops Lo publish in a short time

detalled data of all measurements.,
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